Evaluation of a DNA vaccine candidate expressing prM-E-NS1 antigens of dengue virus serotype 1 with or without granulocyte-macrophage colony-stimulating factor (GM-CSF) in immunogenicity and protection.
Dengue is one of the most important mosquito-borne viral diseases. In past years, although considerable effort has been put into the development of a vaccine, there is currently no licensed dengue vaccine. In this study, we constructed DNA vaccines that carried the prM-E-NS1 genes of dengue virus serotype 1 (DV1) with or without the granulocyte-macrophage colony-stimulating factor (GM-CSF) gene, an attractive DNA vaccine adjuvant. Immunization with the plasmid pCAG-DV1/E/NS1, which expresses viral prM-E-NS1, or the bicistronic plasmid pCAG-DV1-GM, which co-expresses viral prM-E-NS1 and GM-CSF, resulted in long-term IgG response, high levels of splenocyte-secreted interferon-γ and interleukin-2, strong cytotoxic T lymphocyte activity and sufficient protection in the DV1-challenged mice. This suggested that both humoral and cellular immune responses were induced by the immunizations and that they played important roles in protection against the DV1 challenge. Interestingly, the magnitude, quality and protective capacity of the immune responses induced by immunization with pCAG-DV1/E/NS1 or pCAG-DV1-GM seemed stronger than those induced by pCAG-DV1/E (expressing viral prM-E alone). Taken together, we demonstrated that prM/E plus NS1 would be a suitable solution for the development of a DNA vaccine against DV.